Mechanism underlying the protective effect of tempol and Nω-nitro-L-arginine methyl ester on acoustic injury: possible involvement of c-Jun N-terminal kinase pathway and connexin26 in the cochlear spiral ligament.
There is evidence that reactive oxygen species (ROS) are formed in the cochlea during acoustic injury. However, very little is known about the involvement of ROS signals in the spiral ligament (SL) during such injury. The purpose of this study was to determine the effect of the multifunctional antioxidant tempol and the nitric oxide synthase inhibitor N(ω)-nitro-L-arginine methyl ester (L-NAME) on acoustic injury and the c-Jun N-terminal kinase (JNK) pathway in the SL. Exposure of adult mice to noise (8-kHz octave band, 110-dB SPL for 1 h) produced permanent hearing loss. Noise exposure increased not only the formation of a protein modified by 4-hydroxynonenal and formation of nitrotyrosine, but also the level of phospho-JNK in the SL. Pretreatment with tempol or L-NAME was effective in protecting the noise-exposed animals from hearing loss, as well as in abolishing the noise-induced activation of the JNK signaling pathway. Interestingly, noise exposure caused a dramatic decrease in connexin26 level in the SL. This decrease was prevented by tempol or L-NAME. Taken together, our data suggest that noise-induced hearing loss is due at least in part to ROS / nitric oxide-mediated activation of the JNK pathway and down-regulation of connexin26 in the SL of mice.